Synapse formation and mRNA localization in cultured Aplysia neurons.
mRNA localization and regulated translation provide a means of spatially restricting gene expression within neurons during axon guidance and long-term synaptic plasticity. Here we show that synapse formation specifically alters the localization of the mRNA encoding sensorin, a peptide neurotransmitter with neurotrophin-like properties. In isolated Aplysia sensory neurons, which do not form chemical synapses, sensorin mRNA is diffusely distributed throughout distal neurites. Upon contact with a target motor neuron, sensorin mRNA rapidly concentrates at synapses. This redistribution only occurs in the presence of a target motor neuron and parallels the distribution of sensorin protein. Reduction of sensorin mRNA, but not protein, with dsRNA inhibits synapse formation. Our results indicate that synapse formation can alter mRNA localization within individual neurons. They further suggest that translation of a specific localized mRNA, encoding the neuropeptide sensorin, is required for synapse formation between sensory and motor neurons.